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(c) Baseduponinformationfrom the
U.S. CustomsService,thebond
processingfee for eachvehicle for which
a certificateof conformityis furnished
from October1, 1989. throughSeptember
30, 1990, is $4.35.

Dated:September26, 1989
JeffreyR.Miller,
ActingAdministrator.
[FR Doc. 89—23082Filed 9—27-89: 10:41 am]
8IWNG CODE 4910-59-N

DEPARTMENT OF THE INTERIOR

Fish and Wildlife Service

50 CFR Part17
RIN 1018-AB31

Endangered and Threatened Wildlife
and Plants; Designation of the Ring
Pink Mussel as an Endangered Species

AGENCY: Fishand Wildlife Service.
Interior.
ACTION: Final rule.

SUMMARY: The servicedesignatesa
freshwatermussel,thering pink mussel
(Obovariaretusa),formerly referredto
asthegolf stick pearlymussel,asan
endangeredspeciesunderthe
EndangeredSpeciesActof 1973, as
amended(Act). This freshwatermussel
historically occurredin the Ohio River
andits largetributariesin Pennsylvania.
WestVirginia, Ohio, Indiana,Illinois,
Kentucky.Tennessee.andAlabama.
Presently,thering pink musselis known
from four relic, apparently
nonreproducing,populationsin the
Statesof KentuckyandTennessee.The
distributionandreproductivecapacity
of this specieshasbeenseriously
impactedby theconstructionof
impoundmentson the largerivers it once
inhabited.Determinationof endangered
speciesstatusimplementstheprotection
of theAct fo~the ring pink mussel.
EFFECTIVE DATE: October30, 1989.
ADDRESSES: A completefile of this rule
is availablefor public inspection,by
appointment,duringnormal business
hoursat the AshevilleField Office, U.S.
FishandWildlife Service,100 Otis
Street.Room224.Asheville, North
Carolina28801.
FOR FURTHER INFORMATION CONTACT:
Mr. RichardG. Biggins at theabove
address(704/259—0321or FTS672—0321).
SUPPLEMENTARY INFORMATION:

Background

The ring pink mussel(Obovaria
retusa),formerly referredto and
propcredfor listingby the Serviceasthe
golf stick pearlymussel,wasdescribed

by Lamarck(1819).This freshwater
species,which is characterizedasa
large-riverspecies(BatesandDennis
1985), hasa mediumto largeshell thatis
ovateto subquadratein outline (Bogan
andParmalee1983). Theshellexterior
lacksraysandhasa yellow-greento
browncolor.Older individualsare
usuallydarkerbrownorblack. The
insideof theshell is salmonto deep
purplesurroundedby awhiteborder.
Like otherfreshwatermussels,it feeds
by filtering food particlesfrom the
water.It hasacompletereproductive
cyclein which themussel’slarvae
parasitizefish. Themussel’slife span,
fish speciesits larvaeparas~ze,and
otheraspectsof its life history are
unknown.

The ringpink musselwashistorically
widely distributedin the Ohio,
Cumberland,andTennesseeRiver
systemsin Pennsylvania,WestVirginia,
Ohio, Illinois, Indiana,Kentucky,
Tennessee,andAlabama(Saganand
Parmalee1983, KentuckyNature
PreservesCommission1980, Parmalee
andKlippel 1982,Lauritsen1987,
Stansbery1970).Basedon personal
communicationswith knowledgeable
experts(StevenAhlstedtandJohn
Jenkinson,TennesseeValley Authority,
1987; ArthurBogan,Philadelphia
Academyof Sciences,1988;Arthur
Clarke, CorpusChristi StateUniversity,
1986; Ronald Cicerello,KentuckyNature
PreservesCommission,1988;James
Sickel,MurrayStateUniversity, 1987;
andDavidStansbery,Ohio State
University,1987)andareviewof current
literature(seeaboveplus Sickel1985),
thespeciesis knownto survive in only
fourriver reaches.Thespeciesstill
existsbut apparentlydoesnot
reproducein theTennesseeRiver,
Livingston,Marshall,andMcCracken
Counties,Kentucky;theTennessee
River in Hardin County,Tennessee;the
CumberlandRiser, Wilson, Trousdale,
andSmithCounties,Tennessee:andthe
GreenRiver, HartandEdmonson
Counties,Kentucky.

Thecontinuedexistenceof thesefour
populationsis questionable.Unless
reproducingpopulationscanbefour,dor
methodscanbe developedto maintain
theseor createnewpopulations,the
specieswill becomeextinct in the
foreseeablefuture. Theindividuals that
still survivein thesefour river reaches
arealso threatenedfrom otherfactors,
The GreenRiverin Kentuckyhas
experiencedwaterquality problems
relatedto theimpactsfrom oil andgas
productionin thewatershed.The
individualsstill surviving in the
TennesseeandCumberlandRiversare
potentiallythreatenedby gravel
dredging,channelmaintenance,and

commercialmusselfishing. Although the
speciesis not commerciallyv~luable,
incidentaltakeof thespeciesdoes
sometimesoccurduringcommercial
musselfishing for otherspecies.

Thering pink musselwasrecognized
by the Servicein theMay 22, 1934,
FederalRegister(49FR 21664)andthe
January6, 1989,FederalRegister(54 FR
554) asaspeciesthatwasbeing
consideredfor possibleadditionto the
FederdlList of Endangeredand
ThreatenedWildlife andPlants.On
March17, 1987, andOctober27, 1987.
the Servicenotified Federal,State,and
local governmentalagenciesand
interestedindividualsby mail that a
statusreview wasbeingconducted
specifically on this musselandthat the
speciescouldbeproposedfor listing.
Sincethat time, additional contactswith
FederalandStateagencypersonneland
thescientificcommunityhaveoccurred
concerningthe species’statusandits
potentialfor beingprotectedunderthe
Act.

OnMarch7, 1989, theService
publishedin theFederalRegister(54 FR
9529)aproposalto list thegolf stick
pearlymussel,now referredto as the
ring pink mussel,asanendangered
species.Thatproposalprovided
informationon thespecies’biology and
statusandthreatsto its Continued
existence.The proposalalsosolicited
commentson thespecies.

Summaryof Commentsand
Recommendations

In theMarch7, 1989,proposedrule
andassociatednotifications,all
interestedpartieswererequestedto
submitfactual reportsandinformation
thatmight contributeto developmentof
the final rule. AppropriateFederaland
Stateagencies,countygovernments,
scientificorganizations,andinterested
partieswerecontactedandrequestedto
comment.A legalnoticewaspublished
in the following newspapers:Hart
CountyNews,Munfordville, Kentucky.
March23, 1989; LebanonDemocrat,
Lebanon,Tennessee,March24, 1989;
PaducuhSun,Paducah,Kentucky,
March26, 1989;andSavannahGourier,
Savannah,Tennessee,April 8, 1989.

Supportfor listing thering pink
musselasanendangaredspecieswas
receivedfrom theTennesseeValley
Authority, NationalParkService,
KentuckyDepartmentofFish and
Wildlife Resources,Ohio Environmental
ProtectionAgency, Ohio Departmentof
NaturalResources,andoneprivate
individual.The U.S. Soil Conservation
Service,Nashville,Tennessee,stated
that theyhad “~ * * no currentof
plannedactivities thatwould likely
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jeopardizethecontinuedexistence~f
thespecies.”Threerespondents
suggestedthat theringpink musselis a
more acceptedcommonnamefor the
species.TheServicehasmadethat
namechangein thefinal rule.

TheAlabamaDepartmentof
ConservationandNaturalResources
statedthattheproposedrule doesnot
supportlistingbecause,asthe fishhost
is unknownandnoneof thepresently
known populationsarereproducing,
Federalprotectioncouldnot savethe
species.TheServiceagreesthat these
problemsplus otherconsiderations
makeit doubtful that thisspeciescan
everberecovered.However, the Service
referencessection4 (a)(1)and(b) of the
Act, whichrequirestheSecretaryof
Interior to determinewhetheraspecies
is an endangeredor threatenedspecies
basedsolely on oneor more of five
specificfactors.Thesefive factorsand
their applicationto thering pink mussel
arepresentedin the“Summaryof
FactorsAffecting theSpecies”sectionof
this rule. Neitherincompletelife history
information, lackof reproducing
populations,nor therelative likelihood
of recoveryis pertinentto any of thefive
facto”s consideredin det’~r:mnirig~i

species’Federalstatus.
TheAlabamaDepartmentof

ConservationandNaturalRescivrces
alsostatedthat it is not reascnableto
list aspeciesthatdoesnot havea
recoveryplan.TheServiceresponds
that recoveryplans,in accordancewith
section4(f) of theAct, aredeveloped
subsequentto a speciesbeinglistcd.
This, listing is aprecursorto and
facilitatesthedevelopmentand
implementationof recoveryplans.

Summaryof FactorsAffecting the
Species

After athoroughreview and
considerationof all information, the
Serviceha~determinedthat thering
pink musselshouldbeclassifiedasan
endangeredspecies.Proceduresfoundat
section4(a)(1)of theEndangered
speciesAct (16U.S.C.1531et se.

1~
land

regulations(50 CF’R part 424)
promulgatedto implementthe listing
provisionsof theAct werefollowed. A
speciesmaybedeterminedto be
endangeredor threateneddueto oneor
moreof the five factorsdescribedin
section4(a)(1).Thesefactorsandtheir
applicationto theringpink mussel
(Obot’aria retusa)areasfollows:

A. Thepresentor threatened
destruction,modification,or curtailment
of ~tshabitator range. Thering pink
musselwasoncewidespreadin the
Ohio Riverandits largetributariesin
Pennsylvania,WestVirginia, Ohio,
Kentucky,Indiana,illinois, Tennessee,

andAlabama(BoganandParmalee
1983).However,most of thehistorically
knownpopulationswereapparentlylost
dueto conversionof manysectionsof
thesebig riversto a seriesof large
impoundments.This seriouslyreduced
theavailability of preferredriverine
gravel/andhabitat,andit likely affects
thedistribution andavailability of the
mussel’sfishhost.As aresult,the
species’distributionhasbeen
substantiallyreduced.

The specieswaslast takenin
Pennsylvaniain 1908 (Daniel Devlirt.
PennsylvaniaDepartmentof
Environmenta~Resources,personal
communication.1987).No live or fresh
deadspecimensha’~ebeentakenin
West Virginia in recentyears(William
Tolin, U.S. Fish andWildlife Service,
personalcommunication,1987).
According to a personalcommunication
with RobertMcCance,Jr. (Ohio
Departmentof NaturalResources,1987),
thelastOhio collection of the ring pink
musselwasmadein 1938. In Indiana
waters,thespecieshasr.ot been
collectedin decades(MaxHenschen,
IndianaMollusk TechnicalAdvisory
Committee,pe”sonalcommunication,
19871, The Illinois Departmentof Energy
andf’~aturaiResources(Kevin
Cummings,personalcommunication,
1987) reportedthat thespecieshasnot
beencollectedfrom Illinois in over30
years.

Thespeciesis presentlyknownfrom
only four river reaches—twoin
Kentuckyandtwo in Tennessee.In
Kentuckywaters,the ring pink mussel
hasbeentakenin recentyearsonly from
theTennesseeRiverin McCracken,
Livingston, andMarshallCounties,and
from theGreenRiverin Hart and
EdmonsonCounties(LindaAndrews.
KentuckyDepartmentof Fish and
Wildtife Resources,andRonald
Cicerello,personalcommunication.
1987).Kentucky’s TennesseeRiver
populationis representedby the
collectionof only two live individuals in
re,~entyears.Onewastakenin 1985
(Sickel1985),andtheotherwas
collectedin 1980 (C.E. Moore,U.S. Army
Corpsof Engineers,personal
communication,1987).In theGreen
River, only onefresh-deadindividual
wastakenduringa musselsurvey
betweenMunfordville. Kentucky.and
MammothCave,Kentucky,in 1987
(RonaldCicerello, personal
communication,1987).The lastlive
specimentakenfrom the GreenRiver
wascollectedin the mid-1960s(Mary
Hailer. KentuckyNaturalResourcesand
EnvironmentalProtectionCabinet,
personalcommunication,1987).

In Tennesseethespeciesapparently
still survivesin theCumberlandRiver in

Wilson, Trousdale,andSmithCounties,
andin theTennesseeRiverin Hardin
County.Accordingto personal
communicationswith knowledgeable
individuals, thespeciesis takenon rare
occasionsby commercialmussel
fishermenfromboth theserivers(Paul
Parmalee,Universityof Tennessee,
personalcommunication,1986; Steven
Ahlstedt,personalcommunication,1987;
Paul Yokley, Universityof North
Alabama,personalcommunication.
1987).

The four surviving populationsareall
threatenedfor impactsto thoir
environment.The GreenRiver
populationis threatenedfi~urn
degradationof waterquality res~it~ng
from inadequateenvironmentalcontrols
at oil andgasexplorationand
productionfacilities, andfrom altered
streamflows from anupstream
reservoir.The otherpopulationsare
potentiallythreatenedby river ci~annel
maintenance,navigationprojects,and
gravelandsanddredging.

B. Overufilizationfor commercial,
recreational,scientific,or edocational
purposes.Although thespeciesis not
corx,mercially~a1uable,it doesexist in
harvestedmusselbeds,andthespecies
is thereforesometimestakenby mussel
fishermen.Thus. takedoesposesome
threat to the species.Federalprotection
will help to control the takeof
individuals.

C. Diseaseorpredat~on.Although the
ring pink musselis undoubtedly
consumedby predatoryanimals,thereis
no evidencethat predationthreatensthe
species.However,freshwatermussel
die-offshaverecently(early to mid-
1980s)beenreportedth:oughoutthe
MississippiRiverbasin,including the
TennesseeR:verandits tributaries
(RichardNeves.Virginia Polytechnic
InstituteandStateUniversity, personal
communication.1986). Thecauseof the
die-offshasnot beendetermined,but
significant losseshateoccurredto same
populations.

IT T
1

w inadequacyof existing
regulatorymechanisms.TheStatesof
KentuckyandTennesseeprohibit taking
fish aridwildlife, including freshwater
mussels,for scientificpurposeswithout
aStatecollectingpermit.However,
theseStatesdo not protectthespecies
from tdke for otherpurposes.Federal
listing will provide thespecies
additional protectionunderthe
EndangeredSpeciesAct by requiring
Federalpermitsto takethespeciesand
by requiringFederalagenciesto consult
with the Servicewhenprojectsthey
fund,authorize,or carryoutmay affect
the species.
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E. Othernatural or manmadefactors
affectingits continuedexistence.None
of thefour populationsis knownto he
reproducing.Therefore,unless
reproducingpopulationscanbefoundor
methodscanbedevelopedto maintain
theseor createnewpopulations.the
specieswill be lost in theforeseeable
future. In fact, threeof thepopulations
(CumberlandandTennesseeRiver
populations)may containonly old
individuals thathavepassedtheir
reproductiveage.

The Servicehascarefullyassessedthe
bestscientificandcommercial
informationavailableregardingthepast.
present,andfuturethreatsfacedby this
speciesin determiningto makethis rule
final. Basedon this evaluation,the
preferredactionis to list thering pink
mussel(Obovariaretusa)asan
endangeredspecies.Historical records
revealthat thespecieswasoncemuch
morewidely distributedin manyof the
largerivers of theOhio Riversystem.
Presentlyonly four isolated,apparently
non-reproducing,populationsareknown
to survive.Due to the species’history of
populationlossesandthe vulnerability
of the four remainingpopulations,
threatenedstatusdoesnot appear
appropriatefor this species(see
“Critical Habitat” sectionfor a
discussionof why critical habitatis not
beingdesignatedfor the nngpink
mussei).

Critical Habitat

Section4(a)(3)of theAct requires.to
the maximumextentprudentand
determinable,that theSecretary
designatecritical hab~tat at the time a
speciesis determinedto be endangered
orthreatened.The Servicefinds that
designationof critical habitat is not
presentlyprudentfor thering pink
musselowing to thelackof benefits
from suchdesignation.The U.S. Army
Corpsof Engineers,theTennessee
Valley Authority, andtheNationalPark
Servicearethe threeFederalagencies
mostinvolved,andthey,alongwith the
Statenaturalresourcesagenciesin
TennesseeandKentucky,arealready
awareof the locationof the remaining
populationsthatwouldbe affectedby
anyactivitiesin theseriver reaches.
TheseFederalagencieshaveconducted
studiesin theseriver basinsandare
knowledgeableof thefaunaandof
impactsthatcouldresultfrom their
projects.No additional benefitswould
accruefrom critical habitatdesignation
thatwould not alsoaccruefrom the
listing of the species.In addition,this
speciesis so rarethat takingfor
scientificpurposesor privatecollections
couldbeathreat.The publicationof
critical habitatmapsandother

informationaccompanyingcritical
habitatdesignation,suchasthe location
of inhabitedriverreaches,could
increasethat threat.Thelocationof
populationsof this specieshas
consequentlybeendescribedonly in
generaltermsin this final rule. More
preciselocality datais availableto
appropriateFederal,State,andlocal
governmentalagenciesthroughthe
Serviceoffice describedin the
“ADDRESSES” section.

Available ConservationMeasures

Conservationmeasuresprovidedto
specieslistedasendangeredor
threatenedundertheEndangered
SpeciesAct include recognition,
recoveryactions,requirementsfor
Federalprotection,andprohibitions
againstcertainpractices.Recognition
through listing encouragesandresultsin
conservationactionsby Federal,State,
andprivateagencies,groups,and
individuals. TheEndangeredSpecies
Act provides for possibleland
acquisitionandcooperationwith the
Statesandrequiresthatrecovery
actions becarried out for all listed
specles.Theprotectionrequiredof
Federalagenciesandtheprohibition
againsttakingandharmarediscussed,
in part, below.

Section7(a)of the Act, asamended,
requiresFederalagenciesto evaluate
their actionswith respectto anyspecies
that is proposedor listedasendangered
or threatenedandwith respectto its
critical habitatif anyis being
designated.Regulationsimplementing
this interagencycooperationprovision
of theAct arecodified at 50 CFR Part
402. Section7(a)(2)requiresFederal
agenciesto ensurethatactivitiesthey
authorize,fund, or carryout arenot
likely to jeopardizethe continued
existenceof a listedspeciesor to
destroyor ad~erselymodify its critical
habitat.If aFederalactionmay affecta
listedspeciesor its critical habitat,the
responsibleFederalagencymustenter
into formal consultationwith the
Service.TheServicehasnotified
Federalagenciesthat mayhave
programsthat affectthe species.Federal
activities thatcouldoccurandimpact
thespeciesinclude,but arenot limited
to, thecarryingout or theissuanceof
permitsfor hydroelectricfacility
constructionandoperation,reservoir
construction,river channelmaintenance,
streamalteration.wastewaterfacilities
development,androadandbridge
construction.It hasbeentheexperience
of theService,however,thatnearlyall
Section7 consultationshavebeen
resolvedso thatthespecieshasbeen
protectedarid theprojectobjectives
havebeenmet In fact theareas

inhabitedby thering pink musselare
also inhabitedby othermusselsthat
havebeenfederallylistedsinãe1976.
TheServicehasahistory of successful
section7 conflict resolutions.

The Actandimplementingregulations
foundat 50 CFR 17.21 set forth aseries
of generalprohibitionsandexceptions
that applyto all endangeredwildlife.
Theseprohibitions,in part,makeit
illegal for anypersonsubiectto the
jurisdiction of the UnitedStatesto take,
import or export,ship in interstate
commercein thecourseof commercial
activity, or sell or offer for salein
interstateor foreigncommerceany
listed species.It alsois illegal to
possess.sell, deliver, carry, transport,or
ship anysuchwildlife thathasbeen
takenillegally Certainexceptionsapply
to agentsof the ServiceandState
conservationagencies.

Permitsmaybeissuedto carryout
otherwiseprohibitedactivitiesinvolving
endangeredwildlife speciesunder
certaincircumstances.Regulations
governingpermitsareat 50 CFR17.22
and17.23. Suchpermitsareavailablefor
scientificpurposesto enhancethe
propagationor survivalof the species
and/orfor incidentaltakein connection
with otherwiselawful activities.

NationalEnvironmentalPolicy Act

TheFishandWildlife Servicehas
determinedthat anEnvironmental
Assessment,asdefinedunderthe
authority of the NationalEnvironmental
Policy Act of 1969, flee’] not be prepared.
in connectionwith regulationsadopted
pursuantto section4(a) of the
EndangeredSpeciesAct of 1973. as
amended.A noticeoutlining the
Service’sreasonsfor this determination
waspublishedin theFederalRegisteron
October25, 1983 (48 FR 49244).
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Theprimaryauthorof this final rule is
RichardG. Biggins, U.S. Fish and
Wildlife Ser~ri~e,Asheville Field Office.
100Otis Street,Room224,Asheville.

NorthCarolina28801(704/259—0321or
Fl’S 672—0321).

List of Subjectsin 50 CFR Part1?

Endar.geredandthreatenedspecies.
Fish,Marinemammals.Plants
(agriculture).

RegulationPromulgation

PART 17—[AMENDED]

Accordingly, part17, subchapterB of
chapter!, title 50 of the Codeof Federal
Regulations,is amendedassetforth
below:

1. The authoritycitation for part17
continuesto readas follows:

Authority: 16 U.S.C.1361—1407;16 U.S.C.
1531—1543;16 U.S.C.4201—4245;Pub.L. 99—
625. 100 Stat.3300;unlessotherwisenoted

2. Amend § 17.11(h)by addingthe
following, in alphabeticalorderunder
CLAMS. to theList of Endangeredand
ThreatenedWildlife:

§ 17.11 Endangered arid threatened
wildlife.

~h)

Dated:September26, 1989.
RichardN. Smith,
Act.ngDirector. FishandWildlife Service.

LFR Dod~89—230C9Filed 9—28—89:8:45 aml
B1LLIN3 CODE 4310-55-M

DEPARTMENT OF COMMERCE

National Oceanic and Atmospheric
Adininistration

50 CFR Part662

[DocketNo. 90775—9215]

Northern Anchovy Fishery

AGENCY: NationalMarine Fisheries
St’.rvice (NMFS).NOAA, Commerce.
ACTION: Emergeflcyinterim rule.

SUMMARY: TheSecretaryof Commerce
(Secretary)issuesthis emergency
interim rule changingcurrentregulations
promulgatedundertheNorthern
AnchovyFisheryManagementPlan
(FMP). This a~tionis necessaryto allow
a reductionfishery for northern anchovy
dcrirtg the1989-1990fishing season,
.vhirh otherwisewould beunnecessarily
denieddue to a lOW estimatedspawning
biomassresulting fromatypical
environmentalconditionsduring the
spawningseason.Sincetheestimated
total biomassis large,asmallreduction
quota(5,000mt) is established.

EFFECTIVE DATES~tThe emergencyrule is
effective from 0001 hoursPacific
Daylight Time (PDT)September25, 1989
until 2400hoursPDT December23, 1989.

ADDRESS: Copiesof theenvironmental
assessmentmaybeobtainedfrom, and
commentsshould beaddressedto, E.C.
Fullerton,Director, SouthwestRegion,
NMFS,300SouthFerryStreet,Terminal
Island, CA 90731.
FOR FURTHER INFORMATION CONTACV.
JamesJ. Morgan,FisheriesManagement
andAnalysisBranch,SouthwestRegion,
NMFS,213—514—6667.
SUPPLEMENTARY INFORMATION: The FMP
providesfor areductionfishery for
northernanchovywhen the abundance
of the resourceis abovethelevel needed
to sustainadequatelevelsof predator
fish, birds, andmarinemammals.
Harvestitt the reductionfishery is
convertedinto fisheryproducts,suchas
fish flour, fishmealor fertilizer, that are
not intendedfor directhuman
consumption.Becauseof thelarge
naturalfluctuationsof theanchovy
resource,afixed annualharvestwould
be toolargein someyearsandtoo small
in others;therefore,annualharvest
allocationsarebasedonestimatesof
currentspawningstockbiomass
(spawningbiomass).Spawningbiomass
estimatesareusefulasa measureof
populationsizeof northernanchovy
becausetheyusuallyrepresentabout95

percentof the total stockbiomass(total
biomass),andbecauseeggand larval
surveyshavebeenconductedfor many
years,resultingin along time-seriesof
data.Spawningbiomassof thecentral
subpopulationof northernanchovyis
estimatedannually; from this estimate,
the optimum yield andharvestquotas
aredeterminedby formulascontainedin
the FMPandits implementing
regulationsat50 CFR Part 662.The
allocationformulasassumea close
correlationbetweenspawningbiomass
estimatesandtotal stuckbiomass.

The annual spawningbiomassof
northernanchovyis determinedduring
January-February,which is duringthe
periodof peakspawning.About 90
percentof age0—i fish usuallyare
sexuallymatureat that time; howe~er
maturityandspawningaregreatly
affectedby watertemperature.During
1989,theindexof historical egg
productionindicatedthat eggproduction
wasverylow, andenvironmentaldata
showedthat themeanseasurface
temperaturesduringandprecedingthe
spawningseasonweremuchlower than
normal.At the temperaturesmeasured
duringJanuary-February,1989, only 5
percentof1-yearold fish areexpected
to besexuallymatureandactively
spawning.Dat?from thefisheryand
surveysindicatedthatthe1988year
class(1-year-oldfish) is large, andthat
this largeyearclassis beingrecruitedto
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